Changes in chitinase activity were observed following infection of three potato clones (12380, P55/7 and Maris Piper) with four pathotypes of the potato cyst nematodes, Globodera rostochiensis and G. pallida. Following invasion, the intercellular fluid of the leaves of all the plants tested showed marked increases in exochitinase activity. In contrast, after removal of intercellular fluid the leaf homogenates showed only a limited increase in endochitinase activity. In roots, endochitinases were significantly increased in 12380 following invasion by G. pallida Pal and G. rostochiensis Ro1 and Ro5 but not by G. pallida Pa2/3. The largest increase in exochitinase activity in the roots of 12380 was observed after invasion by G. pallida Pa1. The possible role of these chitinases in potato-nematode interactions is discussed.
Over the last twenty years, much of the research on plant interactions with biotic and abiotic factors has concentrated on a group of defence-related proteins commonly known as pathogenesis-related (PR) proteins (Bol et al., 1990; Bowles, 1990; Linthorst, 1991) . The most abundant of the PR proteins identified so far are hydrolytic enzymes including β-1,3-glucanases and chitinases (Boller, 1985 (Boller, , 1987 Legrand et al., 1987; Kombrink et al., 1988) . Glucanases are widespread in plants and have several important functions (Abeles et al., 1970) . Chitinases have also been reported from over 41 monocotyledonous and dicotyledonous plant species including Arabidopsis thaliana, bent grass and both cultivated and non-cultivated crop species (Boller, 1988; Punja & Zhang, 1993) . These plant chitinases are constitutively expressed at a low level in various parts of plants including embryos, seeds, cotyledons, leaves, stems, roots, flowers, cell suspension cultures and protoplasts (Punja & Zhang, 1993) . However, chitinase activity is markedly increased by wounding, ethylene or microbial elicitors (Boller et al., 1983; Mauch et al., 1988; Punja & Zhang, 1993) . Chitinases are a structurally diverse group of enzymes, which differ in their physical properties, enzymic activities and location in plant compartments (Boller, 1988) . Chitinase (EC 3.2.1.14) catalyses the hydrolysis of the linkages of the N-acetyl-Dglucosamine polymer chitin. Chitin, the natural substrate for chitinase, does not occur in higher plants (Boller, 1987 (Boller, , 1988 but is a major component of the cell wall of many fungi (Wessels & Sietsma, 1981; Wessels, 1993) , which makes chitinase a likely candidate in the process of degeneration of fungal cell walls.
It has been shown that purified plant chitinases readily liberate chitin oligomers from purified fungal cell walls and cause hyphal tips to lyse in vitro (Pegg & Young, 1982; Schlumbaum et al., 1986; Mauch et aI., 1988) . Some chitinases have lysosome activity which can degrade bacterial cell walls (Boller et ul,., 1983; Boller, 1985; Martin, 1991) . The antifungal activity of chitinases is greatly enhanced when used in combination with 0-1,3-glucanases (Schlumbaum et al., 1986; Mauch et al., 1988) . Chitinases can also trigger the release of oligosaccharides from the walls of fungi and plant cells which, in turn, stimulate the accumulation of phytoalexins, extensin, proteinase inhibitors and lignin in the host plant as part of a defence mechanism (Darvill & Albersheim, 1984; Ryan, 1988) . Among the non-defensive roles of chitinases is their involvement in early embryo development (Lotan et al., 1989; De Jong et al., 1992) and in hormonal and developmental regulation, as is demonstrated by the inhibition of their production by application of auxin and cytokinin (Shinshi et al., 1987; Lotan et al., 1989) .
Most chitinases, like many other PR proteins, are acid extractable, have low molecular weights (25-36 kD), are resistant to proteases, and are secreted extracellularly (Bol et al., 1990; Linthorst, 1991) . These chitinases are either acidic or basic and, based on their amino acid sequences, can be grouped into at least four classes (Shinshi et al., 1990; Collinge et al., 1993) . Many chitinases isolated from plants after microbial or elicitor treatment show serological similarity with each other and have strikingly similar biochemical and physiochemical characteristics (Broekaert et al., 1988; Legrand et al., 1987; Garda Breijo et al., 1990 ).
Although various preparations of chitin (Mian et al., 1982; Godoy et al., 1983; Spiegel et al., 1989) and chitinases (Miller & Sands, 1977; Mercer et al., 1992) have been used in attempts to control plant parasitic nematodes in vitro as well as in soil, there is no information about the possible induction of chitinases in plant-nematode interactions. In this paper, using colorimetric enzyme assays for chitinases, we investigated the appearance of these enzymes in leaves and roots of potato plants infected with the potato cyst nematodes (PCN), Globodera rostochiensis (Woll.) and G. pallida Stone.
